The relative growth of several body parts and the morphology of pleopods were examined in reared and captured individuals of Ranina ranina. Sexual dimorphism occurred in the pleopods at instar I, on the abdomen of individuals over 34mm carapace length, and on the cheliped in individuals over 70mm carapace. In females puberty molt was estimated to occur at 40-45mm carapace length, using the relative growth of abdomen width . In males the relationship between dactylus or propodus length of the cheliped and the carapace length was described by two or three power regression equations.
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The relative growth of several body parts and the morphology of pleopods were examined in reared and captured individuals of Ranina ranina. Sexual dimorphism occurred in the pleopods at instar I, on the abdomen of individuals over 34mm carapace length, and on the cheliped in individuals over 70mm carapace. In females puberty molt was estimated to occur at 40-45mm carapace length, using the relative growth of abdomen width . In males the relationship between dactylus or propodus length of the cheliped and the carapace length was described by two or three power regression equations.
The point of contact of the logarithmical ly transformed linear equations was 26 and 74mm in dactylus length and 73mm in propodus length.
A growth-reproduction model of R. ranina based on changes in the relative growth is discussed. analysis of the relative growth, and the mor phology of the pleopods was examined for sexual dimorphism.
Results

Relative Growth
The CL of the field-caught animals ranged from 38.7 to 132.0 mm in males and from 44.8 to 124.0 mm in females.
The males were significantly larger than the females on average in total indiv The shape of the abdomen showed sexual dimorphism: the female had a wider abdomen compared to that of the male in field-caught ani mals (Fig. 4) . The relationship between CL and AW was described by a single linear regression equation in each sex:
female:AW= -9.22+0.467¥CL (r=0.977, n=269, t-test, P<0.01) These two lines were significantly different (ANCOVA, Ps<0.01).
The CL at the point of contact of the two lines was 34.0mm.
The poin of contact was determined by solving the two equations.
Regression equations for relative growth in several body parts in the female and male are shown in Table 1 . The relative growth of DL and PL to CL was similar in males and females up to 70mm CL. However, the relationship between CL and DL or PL was significantly different in both sexes above 70mm CL (ANCOVA, Ps< 0.01) (Fig. 4) .
The relative growth in AW in females could be described by two linear equations, of which the point of contact was 41.5mm CL (Fig. 5) In males the relative growth in DL and PL compared to CL was described by three and two significantly different power regression equations (ANCOVA, Ps<0.01).
CL at the point of con tact of the linear equations, logarithmically trans formed from the power equations, was 26.0 and 73.7mm in DL, and 73.3mm in PL (Fig. 6) . In R. ranina sexual dimorphism in the pleopods appeared in an earlier instar than in other crabs, Callinectes sapidus and Rhithropanopeus harrisii.13) The early occurrence of the sexual dimorphism is probably related to the large size of the instar I juvenile crab.14)
In R. ranina the relative growth of the female abdomen width could be described using two dif ferent linear equations. Relative growth is general ly described by a power equation, in other words the growth is allometric.9,10) However, in R. ranina the relative growth of the abdomen width was isometric, as in Ovalipes punctatus15) and Tiarinia cornigera,16) because it was best described by a linear equation.
The cause of isometric growth of the abdomen width is unclear.
The phases of the relative growth of several body parts, such as the cheliped and the abdomen, compared to carapace length or width often change with maturity.10) Ecdysis immediately before maturity is defined as puberty molt. Puberty molt was estimated to occur in females at 42mm CL, based on the point of con tact of the two linear regression equations. In dividuals with a 41.9mm carapace (instar VIII) grew to 52.7mm in a single ecdysis in R. ranina reared in the laboratoly (Ashidate, in press ). The minimum size of females with external eggs or developing ovaries was 50mm in the Philippines, 5) 54mm in Hawaii,4) and 55mm CL in Japan (Mi nagawa, unpublished). The size at the puberty molt estimated using the relative growth data corresponds well with these values. In R. ranina a female bears eggs more than once during the spawning season, which is from June to September in Japan.7) Following spawning, the female and male crabs molt in October.12) A hypothesis for the female and male growth-reproductive patterns is given in Fig. 8 . The relative growth pattern in females indicates that the puber ty molt occurs at a single instar or a narrow range of size, since no duplication was observed in the two lines which showed prepuberty and postpuberty. Therefore, almost all crabs have a puberty molt at approximately 40-45mm carapace (instar VIII) and first bear eggs at instar IX (ca. 55-60mm carapace). After this, the female spawns several times during the spawning season and molts in autumn. These oviposition and growth cycles are repeated every year, as in Canver pagurus,l7) because 90-95 % of the females were ovigerous at the first spawning of the year.4.7)
In males three different logarithmically trans formed linear regression equations were used to describe the relative growth of the dactylus, bor dered at 26 and 73mm.
Sperm were already present in the testis and poorly developed vas de ferens in individuals of 39mm carapace, but sperm was first found in the ejaculatory duct at 55mm carapace.8) Sexual maturity in males pro bably occurs in individuals over 26mm carapace (instar V),18) estimated by the relative growth in dactylus length.
However, whether all indi viduals between 26 and 55mm carapace are sex ually mature is uncertain because of the lack of data of individuals around 30mm carapace. Functional maturity would occur in individuals greater than 73mm carapace in R. ranina, as es timated by the relative growth of the dactylus and propodus (Fig. 8) . However, histological ex amination and experiments on mating are necessary to confirm this hypothesis, since the size of males which can first participate in mating is unclear.
